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Optocouplers are handy for motor drive 

Jean-Bernard Guiot, DCS AG, Allschwil, Switzerland 

Figure ia shows a latching circuit 
based on an optocoupler, IC r If the 
off switch remains closed, pressing 
the on switch powers the LED in the op- 
tocoupler. Thus, the transistor in IC, 
turns on. You can now release the on 
witch, and the transistor remains on. 
fou must adapt the current-limiting re- 
sistor, R, to the power-supply voltage and 
the optocoupler's characteristics. To turn 
off this latch, press the off switch, there- 
by cutting the current path. The output 
of this circuit comes directly from 



the collector of the transistor. If 
you need an isolated output, you can use 
he circuit in Figure lb, which works 
.imilarly to the circuit in Figure la. Fig- 
ure lc shows a similar circuit but with an 
NO (normally open) switch for both the 
off and on switches. Shorting the LED in 
ICj turns off the transistor in IC r Thus, 
IC 2 also turns off. Note that simultane- 
ously pressing both the off and the on 
buttons turns on the output. But 
be aware that pressing the off but- 
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Various optocoupler-latching circuits are suitable for motor control. In (a) and the isolated circuit 
(b), simply pushing the on button turns on the circuit. In (c), you push both buttons simultaneously. 
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ton reduces the voltage across the circuit 
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Linear regulator=iow-cost dc/dc 
converter 
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Make eight-channel measurements 
through an LPT port 
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Eliminate thermoelectric EMF 
in low-ohm measurements. 
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Parallel port controls arbitrary- 
waveform generator 102 

The Wien-bridge oscillator is reborn 104 

Optical sensor needs no tweaking 106 

Power-line outage flashes red alert 108 

Publish your Design Idea in EDN. See the 
What's Up section at www.ednmag.com. 




A notched cam controls a proximity switch, which 

below the resistor by 1 to 2V; you must 
consider this fact when you calculate the 
value of R. 

Figure 2 is a simplified schematic of an 
application in which a motor must always 
stop at a defined position. "Simplified" 
means that it shows only the parts need- 
ed for illustrating the optocoupler's role 



motor's stop positions. 

and omits protection, correct polariza- 
tion, and a braking circuit, for example. 
ICj is the latching optocoupler. IC 2 is an 
npn-transistor, NO proximity switch. 
The proximity switch is on when metal 
is near its sensing area. A cam with a 
notch mounts on the motor axis. The 
motor should stop when the notch pass- 
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es the sensing area of the proximity 
switch. Closing the on switch turns on 
transistor Q 0UT , thus allowing the motor 
to rotate, regardless of the status of the 
rest of the circuit. When you open the on 
switch, two things can happen: 

• The notch is near the sensing area of 
the proximity switch. ICj and IC 2 
are both off, so Q 0UT receives no 
base current. Therefore, the motor 
does not rotate. 

• Metal is near the sensing area of the 
proximity switch, turning on the 
switch. The LED and, therefore, the 



transistor, in ICj are still both on. 
, Thus, the motor continues to rotate 
until the notch nears the sensing 
area of the proximity switch. At this 
point, the motor ceases to rotate. 
All circuits were tested using a PC814 
optocoupler from Sharp (www.sharp.co. 
jp). (The circuit in Figure 2 has been run- 
ning for a few months on several ma- 
chines.) Optocouplers, such as the 4N33, 
with accessible transistor bases are more 
difficult to use in this application. Of 
course, these circuits cannot replace all 
relays. But they are convenient and effec- 



tive in applications in which the current 
and voltage are in the range of optocou- 
plers. (You can add some amplification 
by adding some power Darlington tran- 
sistors.) The main advantages of these 
types of circuits are that they are low- 
power, have no mechanical noise, have 
no switch bounce, cost only about 50 
cents, require no critical components, 
and measure less than 6X10 mm. 



Is this the best Design Idea in this 
issue? Select at www.ednmag.com. 



Linear regulator=low-cost dc/dc converter 

Susanne Nell, Breitenfurt, Austria 



T 



he circuit in Figure 1 is a good 
choice if you need a power 
supply with high efficiency 



Figure 1 



and you don't want to use expensive 
dc/dc-converter ICs. The heart of the cir- 
cuit is ICp the common, inexpensive 
LM7805 linear regulator. The external 
switch is a pnp transistor; the circuit can 
easily source more than 1A output cur- 
rent. As an additional feature, the switch- 
ing circuit automatically turns off if the 
load draws no or only a few milliamperes 
of currents. Under these conditions, the 
circuit works as a normal linear regula- 
tor. When you first apply input voltage, 
current flows through resistor R t and 
through the LM7805 to the output. Cur- 
rent also flows through the emitter-base 
junction of Qj and turns on the transis- 
tor. The current through inductor L, now 
rises, and the output capacitor, C 2 , 
charges. When the output reaches the rat- 
ed output of the linear regulator (5V for 
the LM7805), the regulator switches off 
its output . 

Now, transistor Q l switches off, be- 
cause the LM7805 cuts off Q/s base cur- 
rent. When the switch turns off, the volt- 
age across the inductor changes polarity, 
and current flows through diode D r The 
current delivers more charge to C 2 , until 
all the energy stored in L, transfers to C 2 . 
If a load is present at the output, the load 
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You can use a linear regulator in a switching circuit to configure an 



dc/dc converter. 



current discharges C 2 . When the output 
voltage drops a few millivolts below the 
5V output voltage of the LM7805, the 
LM7805 again starts sourcing current to 
the load. This action switches on Q v and 
the cycle starts again. Under light- or no- 
load conditions, all the output current 
flows through the LM7805, and Q } always 
stays off. You can adjust the switcher's 
start current by selecting the value of R r 
You can also use this circuit for output 
voltages greater than 5 V. You can replace 
the LM7805 with an LM7812 or an 
LM7815 to obtain 12 or 15V at the out- 



put. For these higher voltages, you should 
add resistors Rj and R 3 . These resistors 
add some hysteresis to the circuit, reduc- 
ing the switching frequency. Typical val- 
ues are 2.2 and 2.2 kfl, respectively. With 
the circuit in Figure 1, you can attain ef- 
ficiency approximately of 75% when you 
convert 24 V to 12 V. If you use a 5 V reg- 
ulator, efficiency drops to 65%, but that 
figure is still better than that of a pure lin- 
ear regulator. 

Is this the best Design Idea in this 
issue? Select at www.ednmag.com. 
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